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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electroiyte secondary battery with good load 
characteristics and higt^ safety. 

SOLUTION: A nonaqueous electrolyte secondary battery 
has a positive electrode, a negative electrode, and a 
nonaqueous electrolyte. Polymer phosphate having two 
or more phosphate groups in a molecule is contained In 
the electrolyte. The polymer phosphate having the 
structural formula represented by forrmila is preferable. 
On formula, (n) is an integer of more than 0, R1 , R2, R4, 
R5. and R7 represent a hydrocarbon group having 1-6 
carbon atoms, a halogehated hydrocarbon group, or an 
aromatic group, R3, R6 represent a hydrocarbon group 
having 3 or less carbon atoms or a halogenated 
hydrocarton group, and the number of total carbon 
atoms of organic groups of R1*-R7 Is 20 or less. 
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[ii«5a4 ] 'J yi!x;^f-;i'±<?5r;i'^;u«<7) 

[ mm 6 ] jEffivgtlK*^ Ni. MntfziiTiO) 

m 1 mmmyi(.mfmzdm.m, 

[00 0 1] 
[0002] 

jMxhhztt^ti. ^ff^m\,znLx±t*j:mmfim: 

hixx\^h, 

[ 0 0 0 3 ] t c: biiK ^(Oi. 0 

{4. wmmkbLx-mmiMmLx^^ttzih. -x 
%-^n\mztm.mht , ■t^j:h-h. w.m*^mz 
m^tif::b^mmif^x'nsm'i><^^mmcom^*^± 
^Mizmttimm*^oh<r)fmizi^ 
mizmta^tifz^. 3m<7)^'^m<Dm.^zx 

m-ixnMxn. -w^izm^^yh ■ umm ■ -fe>-<^ 
-^coyA-y hr^ymwsb'mmzbizx*) . - 
^m'kmizm-tixd(<zix\'^^¥. m^yicm, 

Lx. wmmmtthztiim'^^tix\^t, 
'¥x% y ymx.xTMimmmx'h o . m^<7) u y 



mhuj:-yt^7-fvi:m^^xmmi9miti-iztifi^ 
^tix><^i (mi^7 - 1 1 4 9 4 o^^m. im^a 

-22839^^fg. nm^8-l 1 1238-f-^. 
m'f-a-S 2 131 3#i^il^:i: ) . 
[0005] 

'pizm^(7) u ym h V xxTJi'trmH it. uymh 

[0 0 0 6] tfz. ±m<7)X 0 =Sr^^*«B?8tZ<Xm?fi-C' 

fflV^TV^S*«. LiCoOj «4#iJ^JgTfcS3A>h 

(Co) ^llf4i; tT»it§iil.3ti6t. «i!SPF 

Lx\^?>iEmmmcomm^tixx\>^i. 

[0007] ^ZX\ L i C o Oj izKhhWmi^'X 

tLx. u^^J^-t:^yt:\^-r-m-rLniv^ 

mhti. ^tii^(7)u^^A^^w.^m^mco^x'i>m 
mm<7)mm<^mx\ *>ottii&*is^LTv^sNi 

(--y^ryi,) ^ Mn (-^y/fy) titan {^-^y) 
2:flllS7CiRi:UyiLi NiOj , LiMnz O, . Li 
T i O2 ^i:>'L i C 0O2 izjX,hh^W^^nt LX 
aS^tlTV^S (#gH1^7-37 576^i^ffi. 
7-3 07 1 5 1#^$8. !|tiff6-23 17 67-f-^ 
fS. ^^¥8-3 14 18^i^$B. #^¥6-7 6 82 
4-^i2.^fg. ^IB¥7 - 7 3 8 8 3^mL. #^¥7 - 2 
30802-t^?g. !»IB¥7-24 5 106^^S, iRf 
ra¥7-l 222 98#^l8«r^> . 

[0008] ttz. L i N i O2 MMz'mX'^mL'^ 
fV^fcV^dttKSr^rt&Cli:*^^. L i N i O2 ^--y 

^'^A (-ffixt : L i N i , Co, 02 ) i^w^m'S. 

i:LTfflV^S^fct.S^§fxTV^S (!|f^ra6 3-2 9 
9 0 5 b^^km. WfM¥2 - 4 0 8 6 1 -^^i^lg. WgH¥ 
6-6 0887-^^. ^IB¥7-13036 7#i^ 

[0009] Lt^L^j:ti^(,. ztihm^^j^^-^m.^ 

zii(^<r)^)-f-^m-^mmi-mm'AtLxm 
\^fz^. mkt^t^ffi'^mmtsix'kt^m^m: 

[ 0 0 1 0 ] (^o-C, ^Wm. ±ieo J: ^ ^:«^^r 

<m^i:m:L. %mmmx. 
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[00 19] (^tf', nm\:Xt(rim.Th*). R' , 
R2 , R' , R6 fcit^RT {i, ^gjl-ecJD^-fbK 

*). ZtlhCOR^ . R2 . R« . R6 tJiOfR-' 
t't>J:<. tfc^^-5rv^Tt>J:v\ R3 fcJ:tfR 
5 (i, |St#IS:3lilTOMbK^S^fc{iAnywi:$^i 
/i^'fb*fga-CS>0, ;^t^>«0R3 tRs {ilsi-t'tJ: 
<, tfc^^r^TV^-CtiVV Ri ~-R^ 
iStSIS<i2 0OTT-S)l.) 

[0020] yitx>(.r;W2ratHK5«: 
(II) fcfcV^T. n«0ULhom-CJ)l.3!)<. CKOnti 

h^itti^X'^mLw tfz. Ri ~R7 towiiato 
^i)tSfc«i2 0WTT'$)&*5, ^iOR' ~R' <r>i^m 

[002 1] *l|B3tfcl,^■c , ±ie-fl55*: (II) -e^§ 

iXl$'Am ^Kxxr^l'i: UT«i, n = OX'fcSZft 
*UySx;^x;w (l«i?»6WT) *«l${climf^ffl**ffi 

ixTv^sco-c-if^ LV^. ^y::. RI . R2 , R* , R6 
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[ ^mcommmm : ^mnx-m v ^ i ±ie^^ 1*1 1 2 

{i. tS!*ffiffl<7)g[«U^i!byxXT/l'fc{4S5r0s « 
[0016] -r^*)*). «!**^^>fi6ffl<7)y>'Rhy^^ 

*ISBBTfflv^«.iH^I*lfc: 2 KLhO U yi!xxr;P«5:*- 
■fl.#«f*:';>'i?xXT;N4. ftfii^fflt'Jf-'^A-f 

[0017] *l|BBtCt3V^TfflVM,^^rt(C2ULhC0U 
>g!xXT/l.aSr*-tl.#**'J>itx;^T/K4. M« 

M*yyi?xXT/l-i: Urti:, 0iJiif. TIBO^ (II) 

X'm^iimm.^m'^i><^mwhtii. 

[0018] 

[fl:2i 

^ 0 



-R, -0 -P-OR, (ID 
n ORe 



Av^r'^)vm<ni.o^£^mriv^)vm^j:KX'h'^ 

C- (CHF) -m. - (CF2 ) -mtfzii-CHF 

[0022] tti. R3 fciy^RS (Timt^nm. AD 
yy-fL^iXTtr^fbK^at LTJ4. Wxff , ^it3W 
T^07;^^ AD^-'y'^L$^^fcr;^^ wyS^t* 

* w ^>n . t fzT-s^mc^mt^mmx'h o -c i> i < . 
<, mz7'yitTfi'^\yym:- (chf) -s^fcti 

- (CFj ) -SD*W*U\ 
[0 02 3] Ri ~R7 tc{4. S/i>{:x;^'f;HI 

(-COO-) , (c = oS) . x-r;i^ (- 
C-O-C-S) ^ri:'2r#A-fSC:ttTsr«gf*l). 
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[0024] ±mc0X 0 ^j:^^ni,z2-oiii±cr,U 

10 0 2 5] ttz. *^BHic*3v^T. ±ie#«f*'j ym 

^f-©?lttScO^->5r < i: t) 1 offi^S itT v ^1. i: *^ 

10 0 2 6] *^Bfltfcv^-c . nsm(r)mm^thtz o . 

*UyexXTyl^$:#*ll-C«IB?8t^iSi: UTfflV^T«» 

;PS-fl!!<^?§iii:fifffltTm)il?ft^iiS!ILTt)J;v^*«, 

y yKxxr/i' ( ::co 'J y^xxr^i/ 

J§j«4'«06 0ft«%JaJi. ^t8 0«^%JjU:&A4^>S 
J: 0 iztK^mt U< . ^^^F=5rft^^tt$r^#l.fctf){^ 
tl, ±ie^*«tU>i!x;^T;U*<^m)8?SjS«E4'C02~ 
5 0«ca%, !^t5~2 0«sS%S-£i6I.J:3t-tS<0 
*mLV^. ±ie*Wt2-?liLl:<7)';>-i? 

[0027] *i&BB{cfcv^Tii. ^mi<^mzhtz 

0 , ±ie»^ 2 ol,:U:0 yi!XXT;l-«Sr*-r.5. 

#«*'JyKxxr;^i:»ffl•rl.^«i: tr, ±ii<7)X 
0 iz^m.mmm U yKx;?,r;W t iSeffltl. Ztti< 
X'^. ^cr^^ ^^^OUyi|xxr;PO^il:f46Ja 

[ 0 0 2 8 ] *7t. *^Bjicfc(,%-c. S)i??Rc^PSit*) 
O . ii« U :^iSx:;^T;HJli1-tc«ffflT# SWSSjgjKfc 
tTfS, giJxtf, 1, 2-v^h^i^X^y. 1, 2- 

1. 3-i^'?r=Sfy5y. >''Xf-l/'>';>^-;}(*-h, 
v;'<^;l'^-;J<;t^- h . x^;Mf-;U;<?-'i<^— h^fc' 

(0029] m»?K<7)mJK®t L i C 

10, , LiPFg , LiBF, . LiAsFg . Li 
SbPg , LiCFs SO3 , LiC, F9 SO3 , L 



iCFs CO2 , Lij C2 F4 (SO3 )2 , LiN 
(CF3 SO2 ) 2 , LiC (CF3 SO2 )3 - Li 
C, Fzn.iSOa (nS2) . L i N (Rf OSO2) 
2 (.ZZX'RfltyJU^XDT)li^Jl^:i^j:t'i)<mAX't 

fzii2miii±m.-^Lxm\'^(yti. #tcL i pfb i 

C4 F9 SO3 ^irfcWStv^. ZiLhcommmc^VM 

Imo l/liy_h. #{C1. 2mo l/\i:J.±X\ 1. 
7mol/'liaT. miZl. 5mol/iarifintt 

[0030] *%BfllCfcV^T, ±tmmW.(DM.b LX 

w^m^j:t'izM^izmmx'^'rnwmti'm< ^rstj 
^ix^hitzib. iEm-^mibn^mm^-^mzfitt 
xmm%x'i 0'^4omM.%i^ntL^\ 
[00311 ^mizm^x. nmmsnt txii. m 

Hi. LiCo02 =5:fc'<^U^^-t.3>'N>hi?'fl:!H!I. L 
i N i 02 ^j:t'<r)Vi-'yj^--y^fl'^im. L i Mn2 
04^ri:<0t;^'>Av>;<fyB!«. LiTi02 ^iri:' 
COyf-'^Af-^'yS'ffcil*!, L i N i O2 CON i<0-gPS: 
C oT-S^ L i ( N i C o ) O2 . ZMit-?^:^ 

tfziiZMiti'i'y. zMit'f: V ':r=fyts:)£<n^mwc 

WiHi^l^^^hiCi.. ^*l<5><7)4'-CtLiNi02, Li 
Ni02 . LiMnj O4 ^t'C05Em^<7)raS§«ffi**L 
i am-C'4 VULh^S^t U AS-^KikilSriEffiSii*) 
©fcLTfflv^Sii^Ji, ^x;^;^df-?gS*^^^><^S^o 
Tlift Lv\ -eUT. iEiivStiai: LT^tL i N i O 

[0032] imi. mm. hmmmmz. 'im 

I. ^fi^mmx'^w.^^x^-xY'.zL uuym 
hht^t^m/^t^zmm^^xt^i^ mm^'^ts: t' t m.-^ 

^j:t'i)>(>^j:imm.mzm^b, nmtx. mmmo^i^^j: 
<kt-ifmiZiEm'^mmm^-thzbizX'^xi¥ 

m^tii>zt^j:<. mff>imizX':>xi>x\\ 
[0033] *%Bjtcfev . mmimi a^t 
^y^^-r. ^v-rx-^n>cDX'htniX<. 
xo^j:nmm^tLxii. mm. m^. mmm 

m«tLxmm-ti>zbtfiX'^. ^iit><^t¥iiziim^ 
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[0034] MfiivStSt tf^W^SJ^ffli^SJl-^. 

\\ t^j:hii>, fiO ( 0 0 2 ) ffi<7)fflra^ ( djoa ) t 

ML-cti, 3. sAarmtK. x*)mL<ii 

3. 4 5 AWT. $/c>t#*L<«3. AAaTTh 
±. §^>fcif*L<{i2 5 0AJ.:Ui-CJ)S. ^-UT.^ 

[0035] nmii. mm. ±mnmmmmz. 'm 
I. m-^Lxnm^mmmt. ^n.^mnzm^'^ 

Xi5\,^X-h^t^%Wmm^iim^LXi,i.\^) . ^<7i 

^mix. ««fro^-^< t i>-:fjmi>zm^mmi 
mm-i^tizx-^xim^it^. tifzL. nmcom 

0 

II 

H, CO-P-O-CH2 CH, 
I 

OCHa 

[004 1] (uDxm^tih^'m.m ym:s^x 

TMt. ffieS(II){CfcV^Tn = 0c7)i:»*i;>'i!x;^ 

T/Wc^i-f I. i<Ot% :^^i^&VJybyV •:i-)Vb 
il : lXiM.-^lxmL^j:tf^^mt7J\^^fm<D^ 

rxm^'ttim. mm^bxmmi¥T»>h2-:^^ 

v^'UP-l. 3, 2-vJ!-=¥-t7*X7x-h-2- 

^TX'm'\c02, 2. 2-^'J7;^^ax^y-;^i 
Rm$-t^Zb^X':>xnhiXktcO'Ciil. 
[0042] lixbiiMiz. L i N i O2 izmm.mib 

t-CSSfrttlirD^S-fi*it9 0 : 6. 3(Dm-^X1iUlXm 
^L. ;icr>m-^^bTiiVy yitt'-OTy'&fi-^i-fl' 

eau Yymm^'tf^mmbt:m-^ixiEm^m^- 
y<Dmi,iiEmmm9cr)L i n i 02 iznLxmMitx'9 

0:10 (Oi 0 . L i N i O2 9 OMgPCMLTstf 
[004 3] icOIEffi-^IPK-^^h^'T O^'yVAi^ 



i:'7Xi,x^\ 

[0036] iEffi^ft«0««ftci: LXli. mUt. 7 

lUi^-^Am. mm. ~-yir)\^m. x^ryvxmm^jib: 

hiihtK itmM^b Lx^m^zriv^-'^Msmifim. 
LTtiO, %mMkmwbLx\m\.zmmimhx\^h. 

[0037] ^i^V-9b tXM. ^Wf%-9fX'Lti^h 

nMmi$'<m:X'^hh<7)Xhinfx<. -e^oia^ 

mMi)^^. 0— 5 0x*m-C. ^^**3 0~7 

0%O7Kurp.tuyig, --KUxf-i^y^. t.tziiru 
f y i: ^ y t CO 3 ;i? y v-i8<^fSS:?Ltt 7 ^ A-^ 

[0038] 
[0039] HJtfi^l 

u yK ^ U ^ t Tf E<^5*; ( 1 1 1 ) t-^ $ ix l*l 
2oia±<^ U yKx^^r/i'aSrW-r 'J y^xx 
T)Vb:Jii-Vyi)-if^^-Vb^:mat9 0 : 5 : 5X' 
ii-^U. ic7)ii-^?tJitcLiPF6 ^rlmo l/l^J? 

^^xnmmiiwmLi^. 

[0040] 

[<k3] 
0 

-0-p-ocHt an) 
I 

OCH, 

[0044] orti. mm^mmm^ ( 

s®) t;KU7 y-fl:b'xUTyS:N-;'<-?-;H^nU Yy\,z 

mm^^mmb ^m.-^Lx%%-^m^-x y -^wmL 
fc. zm-^izminmms«<omm^iitmmtfn 

bJU y^<7):t(V 7 'y^th'-VTyb<0»\-^iimmitX' 
90 : 10-C3io/c. ±IBm&&m-;^hSr7 0^7 

'^^(rfmi:-m^itx±^^j:ii<^inm\'^t:tk. 
1 0A(m<7)^^^co^?s*»^>^ri.mfi^mft<owmic%- 

[0045] ±m^lEmim^ 25 m m(^iSlt?Ltt^U 
xf-uy7^;l/AS:yM,T±ie^«m«-afei-^. 

18mmcO#]SP31il4^£7)m?fimrttffAt, lEffiiJir/ 
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[ 0 0 4 6 ] c: T\ 0 1 {cs^-f«Jfitc-pv ^xmmth 
t. ni±M<ojEmx\ 2iinm'hi. fern, mi 

^■ffixi^m^izm^ii. mmmmmcommi^t 
ix±m<7)mMm4 trnzmm^ s mzisi.^^tix^'^ 

[0047] m?fiim5«ixxy^xi!i?-c\ mffis^^s: 

wetwm^tix^'^i, s^p«7{iT;ps-'^jui?T\ 

tmrni ammiz^m]£mm9izm^-^^ 
tdhffymnmxu 7 b t L-ccoa^^^ft^o^iTv^s . 

LT, ::O»l«]g|57ac0±ffi{:RS^9<05lttia59a*< 

0^L-c*3O, mmmm<r>mw,m^^^'-mLx\^ 

JtP«7<^Jil*IgP7ai:|SS^#90?^aig59 
a lit, @il±t'«oajS*<Sa^r J: 3 

t . HIS J: 0 l±lt5S t/L'^mtcH^ LT V M, , 
[0048] Si^fi^Sti, ESi^-CaffilC- 'V 

'vi^ifim^fi. mmmmz^j:->tM=^m:Lxii 
I). mm9\i. rjv\=.^mx\ to^StUt^ 

«SI5$-#tSI^{iiai9 a^s^tt^jix. *>o»^g59 bj&« 

ig{tf.tT., ±ie?i^aia59 aOTffl**. miBtT^ci 0 1.Z. 

mmmmi a.<r>m<.zm^^ti. mm-'Uti i 

yST\ mmiLxa^. num mm^<r)±.mz^ 
m^ii. ^o:>±.mzmm9ii^mLx\^x . mm 

ifmix*j:\^xo^m<rimi^±hx\^h. w^ay^ 

mmmm<^mmi^<r)±mziiwmi 4ms^ti. 
nm2 bmm&5(7)mbii-'yirfm<r)V-mi5 

x'n^mtix\'^i, 

[0 04 9] c:<om?fit^fev^T{i;, aamicomnmi 
abf^m9(^tiimabifimm^i iximt. 
mm9mm^bm=Fm8mm3bmMi. urn 
ibmambiijEmsier>v-mi sxi^^^tix^^ 
t<DT. ■mibm'msbiiv-mis. mm 
7, \i}jm9i5xx/^tii^m^mi nzx^x^iSci, 
mmmf^ti. mbixmmzmmti. 



[ 0 0 5 0 ] -e LT, mnizm^mj^^m^ o , mmiH 
sinz/fxi}(m.Lxmm<r>mifi±^Lfzi^'kizii. ^ 
mi£±mzx'o. ]^m9<D'^m¥i^sj}f^ mi 
t'i4, ±ffl«o:^i«i) iz^i. ^tim^xmmmi 
ix'-i^it^fix\^mm7 aizmMm^^x. m. 
mm7 aimsrtliK ttiimm9<7)^m9 a 
bmQmmm7 abmmmi immt. 
tiizx-ox. iEmibi^^m8b(Dw.m!mmm^i 
X. wMti^m^iiixoiz^j:?>. ^<7M^. mm.m 

±jiffL^<=5:^-c. mmco^'^^m±x'^:^x 

iizm^tix\'^i. 

[005 1] mmm2 

mmmitmmmMzittx . 7^ju7rx:^s i obm 
fflv^feWJi, m.mibmizmi:imt. mm 

ffifc •bAV-rJ' trir Ixmh-kh-tXi^mkizmm Uz 

twi. nsfefi^i bmz^¥^mmz.})m.mi:mL 

tz. 

[00 52] Jtif^Jl 
[00 53] JtS^2 

wmmmb ix u vith 'j^^/pfcxf-uy^^-jjf* 

{i, mmm2bm^z^iF7i(.'mm-<i/mimuz. 
ioo54]imm3 

;!7-;J<:t>-ht^*«Jt7 5 : 2 STlg-^UciO^rffl 

[0055] itm\4 

mmW.m!)^b LT^^y^xf-;^;^?-;^^;T^-^ tx^l^y 
ytt-if^^^-hb^imitis : 2 5-Cig-^LJtt«^ffl 
V^fem{4, llit0y2i:lf«fc:f^*1IMI?Kr»:mJI!!«-f^ 

[0056] ±mmmt5xx/immmmiz-^^^xn 
tz, ^mmmibm2izijk-t. nmitm^um 

[0 0 57] Ct?^ttDII*fi0»l~2*iJ:tXJt«0i|l 

-20S?fiS:4. 18V, 0. 1 Cco^m.^MMEX'm 

mmEi)^4. i8viz^j:htx'^^Lfzm. ^nm^i 

CT2. 7 5VtX^mLtzbt<n^mbO . 2CT 
2. 7 5V^TlS«Lfci:#c7)S»?:ilSL, ICtlft 
«Uct#<0^*i&0. 2Ct'JSc«Uci:#<0«ftm 
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